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CLAIMS: 

1 . A method for introducing a large nucleic acid molecule into a 

cell, comprising: 

(a) exposing the nucleic acid molecule to a delivery agent; 
5 (b) exposing the cell to a delivery agent; and 

(c) contacting the cell with the nucleic acid molecule, whereby the 
.. nucleic acid molecule is delivered into the cell, wherein steps (a)-(c) are 
performed sequentially in any order or simultaneously, provided that if the 
delivery agent is energy it is not applied to the nucleic acid molecule and 
10 it is not applied to the cell after contacting the cell with the nucleic acid 
molecule 

2. The method of claim 1, wherein: 

the nucleic acid molecule is exposed to an agent that increases 
contact between the nucleic acid molecule and the cell; and 
15 the cell is exposed to an agent that enhances permeability of the 

cell. 

3. The method of claim 1 , wherein the nucleic acid molecule is 
greater than about 0.6 megabase. 

4. The method of claim 1 , wherein the nucleic acid molecule is 

20 greater than about 1 megabase. 

5. The method of claim 1 , wherein the nucleic acid molecule is 

greater than about 5 megabases. 

6. The method of claim 1 , wherein the nucleic acid molecule is 
a natural chromosome, an artificial^ chromosome, a fragment of a 

25 chromosome that is greater than about 0.6 megabase or naked DNA that 
is greater than about 0.6 megabases\ 

7. The method of claim 1 , wherein the nucleic acid molecule is 

an artificial chromosome. 

8. The method of claims V wherein the nucleic acid molecule is 
30 an artificial chromosome expression systems (Aces). 
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9. The method of claim 1 , wherein the nucleic acid molecule is 
exposed to the delivery agent in vitro, ex vivo or in vivo. 

10. The method of claim 1 , wherein the contacting of the nucleic 
acid molecule that has been exposed to the delivery agent with the cell is 
effected in vitro, ex vivo or in vivo. 

1 1 . The method of claim 1 , wherein 

exposure of the nucleic acid to a delivery agent is effected 
by mixing the nucleic acid with a delivery agent; and 

the exposure of the cell to an agent that enhances 
permeability comprises applying ultrasound or electrical energy to the cell. 

1 2. The method of claim 1 , wherein a delivery agent comprises a 

cationic compound. 

1 3. The method of claim 1 2, wherein the cationic compound is 
selected from the group consisting of a cationic lipid, a cationic polymer, 
a mixture of cationic lipids, a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycationic lipids, non-liposomal forming lipids, activated 
dendrimers, and a pyridinium chloride surfactant. 

14. The method of claim 12, wherein the delivery agent is a 
composition that comprises one or more cationic compounds, wherein the 
compound is selected fromVie group consisting of N-[1-(2,3- 
dioleyloxy)propyl]-N,N,N-trimethylammonium chloride (DOTMA), dioleoyl- 
phosphatidylethanolamine (DoW), 2,3-dioleyloxy-N-[2(spermine- 
carboxamido)ethyl]-N,N-dimethyl\l-propanaminiumtrifluoroacetate 

(DOSPA), dioleoyl phosphatidylethanolamine (DOPE), 
C 52 H 106 N 6 O 4 4CF 3 CO 2 H, C 88 H 178 N 8 0 4 ^4CF 3 C0 2 H, C 40 H 84 NO 3 P.CF 3 CO 2 H, 
C 50 H 103 N 7 O 3 .4CF 3 CO 2 H, C M H 116 N 8 O 2 .60F 3 CO 2 H. C 49 H 102 N 6 0 3 .4CF 3 C0 2 H, 
C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C 10 oH 2 o 6 N 12 0 4 S 2 .gCF 3 C0 2 H, C 41 H 78 N0 8 P) 
C 162 H 330 N 22 O 9 .13CF 3 CO 2 H, C 43 H 88 N 4 0 2 .2CFVo 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H, 
and (1 -methyl-4-(1 -octadec-9-enyl-nonadec-T^-enylenyl) pyridinium 

chloride. 
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1 5. The method of claim 1 , wherein a delivery agent is energy. 

16. The method of claim 1 5, wherein the cell is treated with 
energy. 

17. The method of claim 1 5, wherein the energy is ultrasound 
5 energy. 

18. The method of claim 17, wherein the ultrasound energy is 
applied to the cell for about 30 seconds to about 5 minutes. 

19. The method of claim 17, wherein the ultrasound energy is 
applied as one continuous pulse. 

10 20. The method of claim 17, wherein the ultrasound energy is 

applied as two or more intermittent pulses. 

21 . The method of claim 20, wherein the intermittent pulses of 
the ultrasound energy are applied for substantially the same length of 

time, at substantially the same energy level. 
15 22. The method of claim 20, wherein the intermittent pulses vary 

in energy level, the length of time applied, or energy level and the length 

of time applied. 

23. The method of claim 1 1 , wherein prior to applying the 
ultrasound energy to the cell, the cell is contacted with a cavitation 

20 compound. 

24. The method of claim 17, wherein prior to applying the 
ultrasound energy to the cell, the cell is contacted with a cavitation 
compound 

25. The method of claim 1 1 , wherein the agent that enhances 
25 permeability comprises applying electrical energy. 

26. The method of claim 1 that comprises: 

(a) applying ultrasound or electrical energy to the cell; and 

(b) contacting the cell, upon conclusion of the application of 
ultrasound or electrical energy, with a mixture of the nucleic acid 

30 molecule and a delivery agent, whereby the nucleic acid molecule is 
delivered into the cell. 
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27. The method of claim 26, wherein the agent is a cationic 
compound. 

28. The method of claim 25, wherein the energy is ultrasound. 

29. The method of claim 28, wherein prior to applying the 

5 ultrasound energy, the cell is contacted with a cavitation compound. 

30. The method of claim 1 wherein the cell is a plant cell or an 
animal cell. 

31 . The method of claim 1 , wherein the cell is selected from the 
group consisting of a nuclear transfer donor cell, a stem cell,a primary 

0 cell, a cell from an immortalized cell line and a cell capable of the 
generation of a specific organ. 

32. The method of claim 1 , wherein the cell is selected from the 
group consisting of a primary cell, an immortalized cell, an embryonic cell, 
a stem cell, a transformed cell and a tumor cell. 

5 33. The method of claim 1 , wherein the cell is selected from the 

group consisting of a nuclear transfer donor cell, a stem cell, and a cell 
capable of the generation of a specific organ. 

34. A method for delivering a nucleic acid molecule into a cell 

comprising: 

20 (a) contacting the cell in the absence of the nucleic acid 

molecule with a delivery agent, and applying ultrasound energy or 
electrical energy to the cell, wherein the contacting and applying are 
performed sequentially or simultaneously; and then 

(b) contacting the cell with the nucleic acid molecule, whereby 

25 the nucleic acid molecule is delivered into the cell. 

35. The method of claim 34, wherein the delivery agent 
comprises a cationic compound. 

36. The method of claim^34, wherein the delivery agent is a 
composition that comprises one or\ore cationic compounds, wherein the 

30 compound is selected from the group\onsisting of N-[1 -(2,3-dioleyloxy)- 
propyl]-N,N,N-trimethylammonium chloride (DOTM A), dioleoyl- 
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phosphatidylethanolamirfte (DOPE), 2,3-dioleyloxy-N-[2(spermine- 
carboxamido)ethyl]-N,N-di^ethyl-1-propanaminiumtrifluoroacetate 

(DOSPA), dioleoyi phosphatidylethanolamine (DOPE), 
C 52 H 106 N 6 O 4 4CF 3 CO 2 H, C BB H, Xo 4 S 2 .4CF 3 C0 2 H, C 40 H 84 NO 3 P.CF 3 CO 2 H, 
C 50 H 103 N 7 O 3 .4CF 3 CO 2 H, C 55 H 116 r\o 2 .6CF 3 C0 2 H, C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, 
C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C 1O0 H 2O6 N,Vs 2 .8CF 3 CO 2 H, C 41 H 78 N0 8 P), 
C 162 H 330 N 22 O 9 .13CF 3 CO 2 H, C 43 H 88 N 4 V2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H, 
and (l-methyl-4-(1-octadec-9-enyl-nona^ec-10-enylenyl) pyridinium 

chloride. 

37. The method of claim 34, wherein the delivery agent is 

1 -methyl-4-(1 -octadec-9-enyl-nonadec-1 0-enylenyl) pyridinium chloride. 

38. The method of claim 34, wherein the nucleic acid molecule is 
greater than about 1 megabase. 

39. The method of clainX 34, wherein the nucleic acid molecule is 
selected from the group consisting an artificial chromosome, a artificial 
chromosome expression system (Aces) and a natural chromosome or a 
fragment thereof that is greater than a\least about 0.6 megabase. 

40. The method of claim 35, wherein the cationic compound is 
selected from the group consisting of a cationic lipid, a cationic polymer, 
a mixture of cationic lipids, a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycationic lipids, non-liposomal forming lipids, activated 
dendrimers and a pyridinium chloride surfactant. 

41 . The method of claim 34, wherein the energy is ultrasound. 

42. The method of clairtn 41 , wherein the ultrasound energy is 
applied to the cell at between abdyt 0.1 and 1 watts/cm 2 , for about 30 
seconds to about 5 minutes. \ 

43. The method of claim 41, wherein the ultrasound energy is 
applied as one continuous pulse or as two or more intermittent pulses. 

44. The method of claim 43, wherein: 
the pulses are intermittent pulses; and 
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the intermittent pulses of the ultrasound energy are applied for 
substantially the same length of time, at substantially the same energy 
level. 

45. The method of claim 43, wherein: 
the pulses are intermittent pulses; and 

the intermittent pulses vary in energy level, the length of time 
applied, or energy level and the length of time applied. 

46. The method of claim 34, wherein prior to applying the 
ultrasound energy, the cell is contacted with a cavitation compound. 

47. The method of claim 34, wherein the cell is selected from 
the group consisting of an embryonic stem cell, a nuclear transfer donor 
cell, a stem cell and a cell capable of the generation of a specific organ. 

48. A method for delivering nucleic acid molecule into a cell in a 

subject comprising: 

(a) administering a delivery agent to the subject in the absence 

of the nucleic acid molecule; 

(b) applying ultrasound or electrical energy to the subject after 

administering the agent; and 

(c) administering nucleic acid molecule to the subject upon 
completion of the application of ultrasound or electrical energy, whereby 
the nucleic acid molecule is delivered into the cell. 

49. The method of claim 48, wherein the agent is a cationic 
compound. 

50. The method of claim 48, wherein administering the cationic 
compound and the nucleic acid molecule and applying the energy is 
directly to a localized region of the subject wherein the cell is present. 

51 . The method of clairr\48, wherein the delivery agent is a 
composition that comprises one or\nore cationic compounds, wherein th 
compound is selected from the groupN^onsisting of N-[1-(2,3-dioleyloxy)- 
propyl]-N,N,N-trimethylammonium chloride (DOTMA), dioleoyl- 
phosphatidylethanolamine (DOPE), 2,3-diol^yloxy-N-[2(spermine- 
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carboxamidoJethyll-N^-dirtiethyl-l-propanaminiumtrifluoroacetate 
(DOSPA), dioleoyl phosphatitiylethanolamine (DOPE), 
C 52 H 106 N 6 0 4 4CF 3 C0 2 H, C 88 h1n 8 0 4 S 2 .4CF 3 C0 2 H, C^NC^P^CCW 
C 50 H 1 03N 7 O3.4CF 3 CO 2 H / C 6B H n Vo 2 .6CF 3 C0 2 H. C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, 
C4 4 H 89 N 5 03.2CF 3 C0 2 H, C 100 H 206 rXo 4 S 2 .8CF 3 CO 2 H, C 41 H 78 N0 8 P), 
C l62 H 330 N 22 O 9 .13CF 3 C0 2 H, C 43 H 8 X0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H, 
and ( 1 -methyl-4-( 1 -octadec-9-enyl-n\nadec- 1 0-enylenyl) pyridinium 
chloride. 

52. The method of claim 50, wherein the region of the subject is 
selected from the group consisting of a joint, a tumor, an organ and a 

tissue. \ 

53. The method of claiiTk48, wherein the nucleic acid molecule is 

greater than about 1 megabases. \ 

54. The method of claim 48, wherein the nucleic acid molecule is 
greater than about 5 megabases. 

55. The method of claim 48, wherein the nucleic acid molecule is 
selected from the group consisting of an artificial chromosome, a satellite 
artificial chromosome and a natural chromosome or a fragment thereof. 

\ 56. The method of claim 49, wherein the cationic compound is 
selected from the group consisting of a cationic lipid, a cationic polymer, 
a mixture of cationic lipids, a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycationic lipids, non-liposomal forming lipids, activated 
dendrimers and a pyridinium chloride surfactant. 

57. The method of claim 48, wherein the energy is ultrasound 
and prior to administering the ultrasound energy to the subject, the 
subject is administered a cavitation compound. 

58. A method for delivering a large nucleic acid molecule into a 
cell, comprising: 

(a) contacting the nucleic acid molecule with a composition that 
comprises a cationic lipid; and then 
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(b) contacting the nucleic acid molecule with a cell, wherein steps 
(a) and (b) are performed simultaneously or sequentially. 

59. The method of claim>58, wherein the cationic lipid 
composition comprises 2,3-dioleyloxy-N-[2(spermine-carboxamido)ethyl]- 

l\ 5 N,N-dimethyl-1-propanaminiumtrifluo\oacetate (DOSPA) and dioleoyl 
phosphatidylethanolamine (DOPE) . 

60. The method of claim 58, wherein the nucleic acid is molecule 
is greater than 0.6 megabase pairs in size. 

61 . The method of claim 58, wherein the nucleic acid molecule is 
10 a natural chromosome, an artificial chromosome, a fragment of a 

chromosome, or naked DNA. 

62. The method of claim 58, wherein the cell is selected from 
the group consisting of a plant cell and an animal cell. 

63. The method of claim 58, wherein the cell is selected from 
15 the group consisting of a primary cell, an immortalized cell, an embryonic 

cell, a stem cell, a transformed cell and a tumor cell. 

64. The method of claim 58, wherein the nucleic acid molecule is 
contacted with the cell in vitro, ex vivo or in vivo. 

65. A method for delivering nucleic acid molecule into a cell in a 

20 subject comprising: 

(a) mixing nucleic acid molecule with a delivery agent; and 

(b) administering the mixture of nucleic acid molecule and agent 
to the subject, whereby the nucleic acid molecule is delivered into the cell 
to a greater extent than using the agent or energy alone. 

25 66. The method of claim 65, wherein the agent is a cationic 

compound. 

67. The method of claim W wherein the cationic 
compound and the nucleic acid molecule mixture is applied locally. 

68. The method of claim 67, wherein the mixture is applied to a 
30 joint, a tumor, an organ or a tissue. 
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69. The method of claim 65, wherein the nucleic acid molecule is 
greater than about 1 megabase. 

70. The method of claim 66, wherein the cationic compound is 
selected from the group consisting of a cationic lipid, a cationic polymer, 

5 a mixture of cationic lipids, a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycationic lipids, non-liposomal forming lipids, activated 
dendrimers, and a pyridinium chloride surfactant. 

71. The method of clairt* 65, wherein the nucleic acid molecule is 
10 selected from the group consisting an artificial chromosome, a artificial 

chromosome expression system (Actes), a natural chromosome or a 
fragment thereof that is greater than \t least about 0.6 megabase. 

72. The method of claim 65, wherein the nucleic acid molecule is 
a natural chromosome, an artificial chromosome, a fragment of a 

15 chromosome or naked DNA that is greater than at least about 0.6 
megabase in size. 

73. A method for delivering nucleic acid molecule into a cell in a 

subject comprising: 

(a) applying ultrasound or electrical energy to subject; and 

20 (b) administering to the subject a nucleic acid molecule and a 

delivery agent, upon conclusion of the application of ultrasound or 
electrical energy, whereby the nucleic acid molecule is delivered into the 
cell, wherein the delivery agent and nucleic acid are administered 
sequentially or as a single composition. 

25 74. The method of claim 73, wherein the delivery agent is 

administered, upon conclusion of the application of ultrasound or 
electrical energy followed by administration of the nucleic acid molecule, 
whereby the nucleic acid molecule is delivered into a cell. 

75. The method of claim 73, wherein prior to applying the 

30 ultrasound energy, the subject is administered a cavitation compound. 
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76. The method of claim 75, wherein the energy is ultrasound 
and prior to applying the ultrasound energy, the subject is administered a 

cavitation compound. 

77. The method of claim 63, wherein the agent is a cationic 

compound. 

78. The method of claim 77, wherein the cationic compound is 
selected from the group consisting of a cationic lipid, a cationic polymer, 
a mixture of cationic lipids, a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycationic lipids, non-liposomal forming lipids, activated 
dendrimers, and a pyridinium chloride surfactant. 

79. The method of claim 73, wherein the delivery agent is a 
composition that comprises one or more cationic compounds, wherein the 
compound is selected ftom the group consisting of N-[1 -(2,3-dioleyloxy)- 
propyl]-N,N,N-trimethylartamonium chloride (DOTMA), dioleoyl- 
phosphatidylethanolamineVoPE) , 2,3-dioleyloxy-N-[2(spermine- 
carboxamido)ethyl]-N,N-dimdthyl-1-propanaminiumtrifluoroacetate 

(DOSPA), dioleoyl phosphatidyiethanolamine (DOPE), 
C 52 H 106 N 6 O 4 4CF 3 CO 2 H, C 88 H 178 r\o 4 S 2 .4CF 3 C0 2 H, C 40 H 84 NO 3 P.CF 3 CO 2 H, 
C 50 H 103 N 7 O 3 .4CF 3 CO 2 H, C 55 H 116 N 8 V.6CF 3 C0 2 H, C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, 
C 44 H 89 N 5 0 3 .2CF 3 C0 2 H, C^H^N, AS 2 .8CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C l62 H 330 N 22 O 9 .13CF 3 CO 2 H, C 43 H 88 N 4 oV2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 C0 2 H, 
and ( 1 -methyl-4-( 1 -octadec-9-enyl-nona>Jec- 1 0-enylenyl) pyridinium 
chloride. 

80. A method for delivering nucleic acid molecule into a cell in a 

subject comprising: 

(a) applying ultrasound or electrical energy to the subject; and 

(b) administering to the subject the nucleic acid molecule upon 
conclusion of the application of ultrasound or electrical energy, whereby 
the nucleic acid molecule is delivered into the cell. 
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81 . The method of claim 80, wherein the energy is ultrasound 
and prior to applying the ultrasound energy, the subject is administered a 
cavitation compound. 

82. The method of claim 80, wherein the agent comprises a 

5 cationic compound. 

83. The method of claim 80, wherein the nucleic acid molecule is 
a natural chromosome, an artificial chromosome, a fragment of a 
chromosome or naked DNA that is greater than at least about 0.6 

megabase in size. 
10 84. A method for ex vivo gene therapy, corefprising: 

(a) delivering in vitro a nucleic acid molecule into a cell by 
contacting the cell in the absence of the nucleic/cid molecule with a 
composition comprising a compound that deliy/rs nucleic acid molecule 
into cells; 

•I 5 (b) applying ultrasound or electrical energy to the cell first 

contacted with the compound; 

(c) contacting the cell with th/e* nucleic acid molecule upon 
conclusion of the application of ultrasbund or electrical energy, whereby 
the nucleic acid molecule is delivered into the cell; and 
20 (d) introducing the cell icfto a subject. 

85. The method of c\a\jh Effgjierein the compound is a cationic 

compound. / 

86. The method of cflaim 84, wherein the cationic compound is 
selected from the group co/sisting of a cationic lipid, a cationic polymer, 

25 a mixture of cationic lipid/ a mixture of cationic polymers, a mixture of a 
cationic lipid and a cationic polymer, a mixture of a cationic lipid and a 
neutral lipid, polycatio/ic lipids, non-liposomal forming lipids, activated 
dendrimers, and a p^idinium chloride surfactant. 

87. The method of claim 85u wherein the compound is selected 

30 from the group consisting of N-[1 -(2v3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (DOTMA), dioleo^hosphatidylethanolamine (DOPE), 
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2 f 3-dioleyloxy-N-t2(speN.mine-carboxamido)ethyl]-N,N-dimethyl-1-propan- 
aminiumtrifluoroacetateboSPA), dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 106 N 6 O 4 4CF 3 \o 2 H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 
C 40 H 84 NO 3 P.CF3CO 2 H, C 60 hVn 7 O 3 .4CF 3 CO 2 H, C 55 H n6 N 8 0 2 .6CF 3 C0 2 H, 
5 C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, C 44 h\n 5 0 3 .2CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C 10 oH206Ni204S 2 .8CF 3 C0 2 H, C^H^N^.1 3CF 3 C0 2 H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 V.2CF 3 C0 2 H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-10-enylenyl) pyrid\nium chloride. 

88. The method of claim 84, whereirufhe nucleic acid molecule is 
10 a natural chromosome, an artificial chromosofe^a fragment of a 

chromosome or naked DNA that is greater/han at least about 0.6 

megabase in size. \ 

89. The method of clairn\£4, wherein the plant is a plant cell or 

^ an animal cell. « 
15 go. The method of claim 84, whereirylhe cell is selected from 

the group consisting of a nuclear transfer do/or cell, a stem cell, a 
primary cell, an immortalized cell line, andy4 cell capable of the generation 

of a specific organ. 

91 . The method of claim 84^wherein the cell is selected from 
20 the group consisting of an immortalized cell, an embryonic cell, a stem 

cell, a transformed cell and a tumor cell. 

92. A method for ex vivo gene therapy, comprising: 

(a) delivering, in vitro, nucleic acid molecule into a cell by 
contacting the cell with the4iucleic acid molecule mixed with a 

25 composition that comprises a copg|und that delivers nucleic acid 

molecule into cells; / 

(b) applying/ultrasound or electrical energy to the cell contacted 
with the nucleic acid molecule and the compound, whereby the nucleic 

acid molecule is delivered into the cell to a greater extent than in the 

// 

30 presence of the/compound alone; and 

(c) introducing the cell into a subject. 

/ 
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93. The method of claim 92, wherein the compound is selected 
from the group consisting of a cationic lipid, a oationic polymer, a mixture 
of cationic lipids, a mixture of cationic polymers, a mixture of a cationic 
lipid and a cationic polymer, a mixture of a/cationic lipid and a neutral 
lipid, polycationic lipids, non-liposomal f9^6^9 h P ids ' activated 
dendrimers, and a pyridinium chloride surfactant. 

94. The method of claim 92, wherein the compound is selected 
from the group consisting of N-[1 -(2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (DOTMA), dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioleyloxy-N-[2(spe\mine-carboxamido)ethyl]-N,N-dimethyl-1-propan- 
aminiumtrifluoroacetate fDOSPA), dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 106 N 6 O 4 4CF 3 6£) 2 H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 
C 4 oH 84 N03P.CF 3 C0 2 H, C 50 H^N 7 O 3 .4CF 3 CO 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 49 H 102 N 6 0 3 .4CF 3 C0 2 H, C 44 hVi 5 0 3 .2CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C 10 oH 2 o6Ni20 4 S 2 .8CF 3 C0 2 H, C 16 V 30 N 22 0 9 .1 3CF 3 C0 2 H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0V2CF 3 C0 2 H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-10-enylenyl) pyridinium chloride. 

95. The method of claim 92, wherein the nucleic acid molecule is 
a natural chromosome, an artificial fchfjmosome, a fragment of a 
chromosome or naked DNA that is/greaYer than at least about 0.6 

megabase in size. \ 

96. The method of claim 5)2, wheHbin the plant is a plant cell or 

an animal cell. ^ / 

97. The method of claim 92, wherein the cell is selected from 
the group consisting of a nuclear transfer donor cell, a stem cell, a 
primary cell, an immortalized cell, and a cell capable of the generation of a 

specific organ. / 

98. The method of clenm 92, wherein the cell is selected from 
the group consisting of an erttoryonic cell, a stem cell, a transformed cell 
and a tumor cell. ^ 
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99. The method of claim 92, wherein the energy is utfrasound 
and prior to applying ultrasound to the cell, the cell is concerted with a 
cavitation compound. 

100. A method for ex vivo gene therapy, conWrising: 
5 (a) contacting, in vitro, a cell in the absence of nucleic acid 

molecule with a composition that comprises a c/mpound that delivers 
nucleic acid molecule to a cell; 

(b) contacting the cell previously contacted with the compound 

with nucleic acid molecule; 
10 ( C ) applying ultrasound or electrical energy to the cell contacted 

with the compound and nucleic acidymolecule, whereby the nucleic acid 
molecule is delivered into the cell jl a greater extent then in the presence 
of the compound alone; and / ^ 

(d) introducing the cell into a subject. 
15 101 . The method ofyclaim 100, wherein the compound is selected 

from the group consisting^ a cationic lipid, a cationic polymer, a mixture 
of cationic lipids, a mix^re of cationic polymers, a mixture of a cationic 
lipid and a cationic polymer, a mixture of a cationic lipid and a neutral 
lipid, polycationic lipids, non-liposomal forming lipids, activated 
20 dendrimers, and /pyridiriium chloride surfactant. 

102. The method \claim 100, wherein the compound is selected 
from the group consisting of\N-[1 -(2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (DOTMA)>dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioley!oxy-N-[2(spermine-ca>boxamido)ethyl]-N,N-dimethyl-1-propan- 
25 aminiumtrifluoroacetate (DOSPA), >dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 106 N 6 O 4 4CF 3 CO 2 H, C 8 V 78 N 8 0 4 S 2 .4CF 3 C0 2 H, 
C 40 H 84 NO 3 P.CF3CO 2 H, C 50 H 103 N 7 0 3 .4OF3C0 2 H, C 5S H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 49 H 102 N 6 0 3 .4CF 3 C0 2 H, C 44 H 89 N 5 0 3 .2c\ 3 C0 2 H, C 41 H 78 N0 8 P), 
C l0 oH 2 o6N 12 0 4 S 2 .8CF 3 C0 2 H, C 162 H 330 N 22 oV 1 3CF 3 C0 2 H, 
30 C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2CF 3 CO H H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-10-enylenyl) pyridinium chloride. 
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103. The method of claim 100, wherein the/ucleic acid molecule 
is a natural chromosome, an artificial chromosome^ augment of a 
chromosome or naked DNA that is greater than /t leasfabout 0.6 

megabase in size. \ 

104. The method of claim \p0, wherein the plant is a plant cell or 

an animal cell. 

105. The method of claim 100, wherein tri cell is selected from 
the group consisting of a nuclear transfer donor /ell, a stem cell, primary 
cells, an immortalized cell, and a cell capable o/the generation of a 
specific organ. 

106. The method of claim 100, wherein the cell is selected from 
the group consisting of an embryonic cell/a transformed cell and a tumor 
cell. 

107. The method of claim lOOywherein the energy is ultrasound 
and prior to applying ultrasound to thyS cell, the cell is contacted with a 
cavitation compound. 

108. A method for ex vivo/gene therapy, comprising: 

(a) applying, in vitro, ulfrasound or electrical energy to the cell; 

(b) contacting the eel/with a mixture of nucleic acid molecule 
and a composition that composes a compound that delivers nucleic acid 
molecule to a cell, upon coilusion^he application of ultrasound or 
energy, whereby the nucle4 acid molecule is delivered into the cell; and 

(c) introducing/the cell into a subject. 

109. The meth/d of claim 108, wherein the compound is selected 
from the group consisting of a cationic lipid, a cationic polymer, a mixture 
of cationic lipids, a/mixture of cationic polymers, a mixture of a cationic 
lipid and a cationi/polymer, a mixture of a cationic lipid and a neutral 
lipid, polycationi/ lipids, non-liposomal forming lipids, activated 



dendrimers, and a pyridinium chloride surfactant. 

110. The method of claimW, wherein the compound is selected 
from the group consisting of N-[l\2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
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ammonium chloride (ItoTMA), dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioleyloxy-N-[2(spe\mine-carboxamido)ethyl]-N / N-dimethyl-1-propan- 

aminiumtrifluoroacetate flDOSPA), dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 106 N 6 O 4 -4CF 3 0O 2 H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 
5 C 40 H 84 NO 3 P.CF 3 CO 2 H, C 50 HAN 7 O 3 .4CF 3 CO 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 49 H 102 N 6 O 3 .4CF 3 CO 2 H, C 44 H 8 Vo 3 .2CF 3 C0 2 H, C 41 H 78 NO s P), 
C 10 oH 2 o6Ni20 4 S 2 .8CF 3 C0 2 H, C l6 V, 30 N 22 O 9 .1 3CF 3 C0 2 H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N A2CF 3 C0 2 H and (1 -methyl-4-(1 -octadec- 
9-enyl-nonadec-10-enylenyl) pyridifyum chloride^. 
10 1 1 1 . The method of claim 108, whereh/the nucleic acid molecule 

is a natural chromosome, an artificial chromoSpae, a fragment of a 
chromosome or naked DNA that is greater /hajrat least about 0.6 

megabase in size. 

1 1 2. The method of claimV 08, wherein the plant is a plant cell or 

15 an animal cell. \ 

113. The method of claim 108, wherein/the cell is selected from 
the group consisting of a nuclear transfer don/r cell, a stem ceh, a 
primary cell, an immortalized cell, and a celj/bapable of the generation of a 
specific organ. 

20 114. The method of claim 108ywherein the cell is selected from 

the group consisting of an embryonj/ sell, a transformed cell and a tumor 

cell. / 

1 1 5. The method of claim 108, wherein the energy is ultrasound 
and prior to applying ultrasound ^e cell, the cell is contacted with a 

25 cavitation compound. / 

116. A method for ex vivo gene therapy, comprising: 

(a) applying///? vitro ultrasound or electrical energy to a cell; 

(b) contacting the cell with a composition that comprises a 
composition comprising at least one compound that delivers nucleic acid 

30 molecule into /cell, upon conclusion of the application of ultrasound or 
electrical energy; and 
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(c) contacting the cell previously contacted with the compound 
with nucleic acid molecule, whereby the nucleic ac/ molecule is delivered 

into the cell; and 

(d) introducing the cell into a subject; 
5 117. The method of claim 1 1 6, wherein the compound is selected 

from the group consisting of a cationic lip/ a cationic polymer, a mixture 
of cationic lipids, a mixture of cationic polymers, a mixture of a cationic 
lipid and a cationic polymer, a mixture^ cationic lipid and a neutral 
lipid, polycationic lipids, non-liposorhal ftfrming lipids, activated 
0 dendrimers, and a pyridinium chl/ride surfactant. 

118. The mVthod of claim 116, wherein the compound is selected 
from the group cons^ing of N-[1-(2,3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (D^TMA), dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioleyloxy-N-[2(sper/rHne-carboxamido)ethyl]-N,N-dimethyl-1-propan- 

5 aminiumtrifluoroacetate (DOSPA), dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 10 6N 6 O 4 4CF 3 CC^H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 
C 40 H 84 N0 3 P.CF 3 C0 2 H, C 50 H 10 AO 3 .4CF 3 CO 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
C 49 H 102 N 6 0 3 .4CF 3 C0 2 H, C 44 H 89 n\o 3 .2CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C 10 oH 20 6N 12 0 4 S 2 .8CF 3 C0 2 H, C 162 H^N 22 0 9 .1 3CF 3 C0 2 H, 
20 C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0 3 .2^F 3 C0 2 H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-1 0-enylenyl) pyridiniunS^chloride. 

119. The method of claim l/e5, wherein the nucleic acid molecule 
is a natural chromosome, an artifiJf^romosome, a fragment of a 
chromosome or naked DNA that ii greater than at least about 0.6 

25 megabase in size. \ 

1 20. The method of clair\ 1 1 6, wherein the plant is a plant cell or 

an animal cell. 

1 21 . The method of claim 1 1 6, whirein the cell is selected from 
the group consisting of a nuclear transfenaorgryell, a stem cell, a 

30 primary cell, an immortalized cell, and a fell capable of the generation of a 
specific organ. 
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122. The method of claim 116, wherein the cell '.^selected from 
the group consisting of an embryonic cell, a transformed/cell and a tumor 

cell. . 

123. The method of claim 116, wherein the^nergy is ultrasound 

5 and prior to applying ultrasound to the cell, the cefl is contacted with a 

cavitation compound. 

1 24. A method for ex vivo gene therapy, comprising: 

(a) contacting, in vitro a cell witl/nucleic acid molecule; 

(b) applying ultrasound or elect/cal energy to the cell contacted 
0 with nucleic acid molecule, whereby t/e nucleic acid molecule is delivered 

into the cell; and 

(c) introducing the cell \n(o a subject. 

1 25. The method of claiml 24, wherein the energy is ultrasound 
and prior to applying the ultrasound efQy, the cell is contacted with a 

5 cavitation compound. / S 

126. The method /f claim 124, wherein the nucleic acid molecule 
is a natural chromosome 7 , an artificial chromosome, a fragment of a 
chromosome or nake/ DNA that is greater than at least about 0.6 

megabase in size. / 
20 1 27. The method of claim\l 24, whereyn the plant is a plant cell or 

an animal cell. 

1 28. The method of claim 1 24, w^rein the cell is selected from 
the group consisting of a nuclear transfer donor cell, a stem cell, a 
primary cell, an immortalized celly/d a cell capable of the generation of a 

25 specific organ. / 

129. The method of claim 124, wherein the cell is selected from 
the group consisting of ^4mbr%c cell, a transformed cell and a tumor 

cell. / 

130. The method of claim 124, wherein the energy is ultrasound 

30 and prior to applying ultrasound to the cell, the cell is contacted with a 
cavitation compound. 
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131 . A method for ex vivo gene therapy, composing: 

(a) applying, in vitro, ultrasound or electrjt&l energy to the cell; 

(b) contacting the cell with a nucleic a/d molecule upon 
conclusion of the application of ultrasound [electrical energy, whereby 

5 the nucleic acid molecule is delivered into/the cell; 

(c) introducing the cell into a/subje^. 

132. The method of claim l^. whe£tf the nucleic acid molecule 
is a natural chromosome, an artificial chromosome, a fragment of a 
chromosome or naked DNA tha{ is greater than at least about 0.6 

10 megabase in size. \ 

133. The method of clairn^31. wherein the plant is a plant cell or 

an animal cell. , 

134. The method of claim 131, wherein^e cell is selected from 

the group consisting of a nuclear transfer don/r cell, a stem cell, a 
15 primary cel., an immortalized cell, and a eel/capable of the generation of a 

specific organ. . 

135. The method of claim 131/wherein the cell is selected from 
the group consisting of an embryom/ce.l, a transformed cell and a tumor 

cell. / 
20 1 36. The method of clajrf 1 31 , wherein the energy is ultrasound 

and prior to applying the ultrasound energy, the cell is contacted with a 

cavitation compound. 

137. The method if cla££)31, wherein the compound is selected 
from the group consist^ of a cationic lipid, a cationic polymer, a mixture 
of cationic lipids, a mixture of cationic polymers, a mixture of a cafon.c 
lipid and a cationic/olymer. a mixture of a cationic lipid and a neutral 
lipid, polycationic^pids, non-liposomal forming lipids, activated 
dendrimers, an/ a pyridinium chloride surfactant. 

138 T]4 method of claim wherein the compound is selected 
30 from the group consisting of N-[1-(2Vdio.ey.oxy)propy.]-N,N,N-trimethyl- 
ammonium chloride (DOTMA), dioleoy^Phatidylethanolamine (DOPE), 
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2,3-dioleyloxy-N-[2(spVmine-carboxamido)ethyl]-N,N-dimethyl-1-propan- 
aminiumtrifluoroacetateVoSPA), dioleoyl phosphatidylethanolamine 
(DOPE), C 52 H 106 N 6 O 4 4Cf)sO 2 H, C 88 H 178 N 8 0 4 S 2 .4CF 3 C0 2 H, 
C 40 H 84 NO3P.CF 3 CO 2 H, C 5 oh\3N 7 0 3 .4CF3C0 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
5 C 49 H 102 N 6 0 3 .4CF 3 C0 2 H, C 44 H> 5 0 3 .2CF 3 C0 2 H, C 41 H 78 N0 8 P), 
C 10 oH206N 12 0 4 S 2 .8CF 3 C0 2 H, C 16 ^H 330 N 22 0 9 . 1 3CF 3 CO z H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 H 88 N 4 0\2CF 3 C0 2 H and (1 -methyl-4-(1 -octadec- 
9-enyl-nonadec-10-enylenyl) pyyidin\jm chloride. 

1 39. The method of cl^W I 31 , wherein the energy is ultrasound 
10 and prior to applying ultraso^ndk? the cell, the cell is contacted with a 

cavitation compound. 

140. A kit for delivering nucleic acids into cells, comprising: 
a delivery agent that comprises a composition comprising a 

delivery agent; 

reagents for performing ^onorporation or electroporation; and 
optionally instructions for delivering nucleic acids into cells. 

141 . The kit of claim 140,\urther comprising a compositions 
comprising an artificial chromosome\ 

142. The kit of claim 141, wherein the delivery agent comprises a 
20 compound is selected from the group consisting of a cationic lipid, a 

cationic polymer, a mixture of cationic lipids, a mixture of cationic 
polymers, a mixture of a cationic lipid and a cationic polymer, a mixture of 
a cationic lipid and a neutral lipid, polycationic lipids, non-liposomal 
forming lipids, activated dendrimers, and a pyridinium chloride surfactant. 
25 143. The kit of claim\l42, wherein the compound is selected from 

the group consisting of N-[1 -V3-dioleyloxy)propyl]-N,N,N-trimethyl- 
ammonium chloride (DOTMA), dioleoylphosphatidylethanolamine (DOPE), 
2,3-dioleyloxy-N-[2(spermine-carb\xamido)ethyl]-N,N-dimethyl-1-propan- 

aminiumtrifluoroacetate (DOSPA), oWoyl phosphatidylethanolamine 
30 (DOPE), C 52 H 106 N 6 O 4 4CF 3 CO 2 H, C 88 hVn 8 0 4 S 2 .4CF 3 C0 2 H, 

C 40 H 84 NO 3 P.CF 3 CO 2 H, C 50 H 103 N 7 O 3 .4CFVo 2 H, C 55 H 116 N 8 0 2 .6CF 3 C0 2 H, 
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C 49 H 102 N 6 O3.4CF3CO 2 H,\c 44 H 89 N 5 O3.2CF3CO 2 H, C 41 H 78 N0 8 P), 
C 10 oH2O6N 12 O 4 S 2 .8CF 3 CoX C 162 H 330 N 22 0 9 .1 3CF 3 C0 2 H, 
C 43 H 88 N 4 0 2 .2CF 3 C0 2 H, C 43 l\ 8 N 4 03.2CF3C0 2 H and (1-methyl-4-(1-octadec- 
9-enyl-nonadec-10-enylenyl) pc/ridinium chloride. 
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